Neuroprotective versus neurodestructive effects of NO-related species.
Nitric oxide (NO.) can lead to damaging or protective actions in the central nervous system. Here we consider the chemistry of the NO group and its redox-related species that can lead to these exactly opposite ends. In the neurodestructive mode, NO. reacts with superoxide anion (02.-) to form peroxynitrite (ONOO-), which leads to neuronal injury. In contrast, the reaction of the NO group with cysteine sulfhydryls on the NMDA receptor leads to a decrease in receptor/channel activity. avoidance of excessive Ca2+ entry, and thus neuroprotection. Site-directed mutagenesis of recombinant NMDA receptor subunits has recently increased our knowledge of such redox modulation by NO. Transfer of the NO group to cysteine sulfhydryls on the NMDA receptor or other proteins, known as S-nitrosylation, is becoming recognized as a ubiquitous regulatory reaction, skin to phosphorylation, and represents a form of redox modulation in diverse tissues including the brain.